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ABSTRACT 


Many schools ocross the United States have been using 
Gistanca learning technologies to help them meet new state-mandated 
Curriculum requirements. Distance learning refers to the live, 
simultaneous transmission of a master teacher's lessons from a host 
Classroom or studio to receive site classrooms in distant locations. 
Schools with the most to gain from distance learning technologies are 
rural and small schools-~those with low student enrollments and/or 
those lacking trained parsonnel. This paper summarizes present 
technologies that allow live, two-way audio and/or visual interaction 
between two or more sites simultaneously for educational purposes. 
Emphasis is on programs specifically benefitting students in rural 
and small schools. Descriptions are given for the four most widel 
used instructional television satellite nt Gedetgtar two-way interactive 
television 7} fede Instructional Television Fixed Service (ITFS) 
systems, audio-graphic teleconferencing, and avdio-teleconferencing. 
Appendix A lists addresses of successful, on-going distance learning 
projects that interested readers can contact for additional 
information. Appondix B presents names, addresses, ind brief 
ict ea of 57 telecommunications vendors in tha United States. 
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USING INTERACTIVE DIATANCE LEARNING TECHNOLOGIES 
TO INCREASE COURSE OFPERINGS IN RURAL AND EMALL SCHOOLS 


Today's technologies have given birth to 4 naw pair of 
educational busz words -- “distance learning.” With limited 
fanfare, many achools across the United States have been 
using distance learning technologies to help them meet new 
gatate mandated curriculum requirements. Distance learning 
refers to the live, simultanescus tranamisaisn of 4a maates 
teacher'a lessons from a host classroom or studio to recejve 
site classrooms in distant loeations. Two-way audio 
communication (in some cases two way-video) between the 
teacher and students makes the instruction interactive. 
Ideally, students are able to both see and hear their 
“distant” teacher as well as "“eall in" for questions oF 
feedback. In most cases, students at any one site are able 
to maintain audio or video interaction with students in 
other distant sites as well. Schools with the most to gain 
from distance learning technologies are those with low 
student enrolimenta and/or those lacking trained personnel. 


Distance Learning Technologies 


Distance learning technologies make it possible far 
rural and smell schools to offer a full and varied 
curriculum, as well as quality teacher inservice training, 
without consolidating schools ard without physically 
transporting teachers from one location to another. Several} 
approaches aro available. The most common nwem to be some 
form of audio teleconferencing linked with microcomputers, 
videotapes, and/or print materials; or interactive 
teloavision which integrates satellite, fiber optics, 
microwave, able, slow scan TV, or ITFS (Instructional 
Television Fixed Service), technologies. 


The purpose of this paper is to (1) provide a brief 
description of some of the more popular distance learning 
technologies being used, and (2) present a list of 
successful prograom/projects interested readers can contact 
for further information. 


Satellite Transmissions 


Four instructional television satellite systems are 
presently broadcasting instruction to high school students 
scattered throughout the continental United States. One-wny 
full-motion video is transmitted from the uplink studio to 
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subseribing sehools. Audie talkeback by parricipants is 
over regular telephone lines, thereby making the systems 
interactive, 


The ls a AyaAtem, the TikJH Network, Operates out of 
Texas. At the beginning of the 1946-07 school year, Tel! 
was beaming lessona for 17 different high sehool eradit 
courses five days each week to over 146 subseribing high 
schools in 12 different states. In addition, the network 
beamé extensive inservice training for teachers and 
enrichment pregrama for students acrass the K-j2 curriculum, 


The second feb olits network is comprised of sehools 
subscribing to Oklahoma State University's Arts and Sejenees 
Teleconferencing Service. O8U began broadcasting a Bingle 
Semester of German language inatruction in January 1985. At 
the beginning of the 1986-87 school year, broadeasts were 
received by 1601 districts in six states and offerings had 
been expanded to two full years of German and a full year of 
high school physics. New courses planned for 1987-98 
include pre-calculus, Russian language, and chemistry. 
Unlike the TI-IN Network, OSU's satellite courses are 
broadcast only three days each week rather than five. on 
the non-broadcast days, students work individually at their 
schools on computer assisted leasons which have been 
specifically designed by OSU educators. Extensive inservice 
training and K-12 student enrichment programming js also 
provided by the network. 


The third largest instructional satellite system is 
operated by the Utah State Department of Education with 
support from the 1DM Corporation and Bonneville 
International Corporation. Utah's satellite system is 
distinctly different from each of the other instructional 
Satellite systems now in operation. Instead of broadcasting 
live instruction, previously recorded videotapes are heamed 
to the receive site schools. Furthermove, there is no audio 
talk-back component to allow students to pick up the 
telephone and call their TV teacher to ask questions or seek 
information. Over 800 students in six states were 
participasing on the network at the start of the 1986-87 
school year. Lessone are broadcast every other day. On the 
non-broadcast days, students complete individual work 
assignments on IBM PC Junior microcomputers which include 
voice synthesis capabilities. Spanish language is the only 
course offered. 


The most recent entrant into the high school 
instructional satellite market is Eastern Washington 
University located outside Spokane. In conjunction with 
Education Service District #101, the network began the 
broadcast of four high school courses to 15 schools in 
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Washington in the Fall ef 1986. The operation of this 
network most closely paraliels the Ti-gN Network, Live 
instruetion is beamed to subseribing high scheal five days 
eaeh week, Inservice training to teachers ia also provided, 


Sehool sdminiatratora intersated in investigating 
instructional satellite systems for adoption in their 
district should consider two coat factors: (}) equipment 
costs, and (2) annual subscription fees. fequired equipment 
for each of the satellite systems includes a deunlink or 
Batellite receive dish, a TV monitor, and assorted 
telecgommuniestions dévices, in addition, schaais jaining 
either the O5U or Utah networks wil) need to aequire, unjess 
they already have them, one microcomputer for every twe 
atudents enrolling in coursework. The microcomputers must 
be compatible with software produced by the respective 
network. OSU uses Apple Ile's. Utah uses IBM PC Juniers 
and one IBM XT. Initial equipmert costs Vaty amOAg venders, 
with ranges between $4500 to $15,000, Interested readers 
Should contact the networks directly for information on 
current prices and for help in identifying precise equipsent 
needs. ."3ual subacription feea also vary. Typically. fees 
for high ezhool programning are separate trom tees for 
teacher inservice training, ete. Depending an the extent cf 
programming desired, annual subscription fees may be a8 low 
a5 $1600 or aa high as $10,000. 


The application of satellite rechnology for interactive 
television instruction in public schools is still in its 
infancy. The futvre wil} undoubtedly see more program 
Producers enter the airwaves. Already school officials in 
Miasouri and Kentucky have proposed statewide Byatems. AS 
existing networks grow and new networks begin beaming 
instruction, interest in other states is expected to 
mushroon, 


Two-Way Interactive Television 


Many model two-way video and two-way audio interactive 
television systems are becoming operative in smal! sehools. 
Successful projects are underway in Illinois, lowa, 
Wisconsin, New York, Minnesota, and other states. In most 
Systems, each school on the network has a fully equipped 
television classroom which allows a teacher in one location 
anc students at one or more locations to both see and hear 
each other during the instructional broadcast. Transmission 
may be over cable, fiber optics, microwave, etc. The typical 
model is a cooperative arrangement between five to eight 
districts to form a telecomaunications network. the network 
coops human, financial, and equipment resources t~ provide 
interactive television programming over severa) channels 
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between member schoals, Pragrawniag usually includes 
elementary/secandary courses and inservice training far 
teachers, A variety of ather courses may alse be offered 
such a& vocatiuns} instruction, library Predfans, COmayagry 
eJucatian elasses, story his, genera) jnterese Lopics, 
fl@, natrvetionsa}) televisian PSEMITLURG twOnway Video and 
Kwoeway audio Intersetian batwean €60petating seize) 
diatrieta is one of the fastest JEOWIAYG == and Boat 
promising -- distant tesrning alternatives available fur 
email and geographically isolated rural schosis. the tac; 
that Participating aeehctis maintain iecal CAnePal ef thet? 
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Brograksing is sise an appealing sapect af this tevhnaogy, 


Costs for two-way Video/two-evay audio instructional 
television systema are very expensive, Among the 
cooperatives which have bcen Organized, tota} equiprent 
investment has ranged anywhere from £490,000 to twa willijan 
dellars. Costs are shared SROAQ CO9OPerative Rewnbers, In 
MOST Canes, they have been effaet with sigeable federal, 
State, Or private grants. Partnership arrangerents betucen 
&choois, cable companies, and rural telephone companies have 
also resulted in a significant reduciian of direct costa to 
Buse schools. 


instructional Television Fixed Service (ITF) 
AES: IC AT TO RON EE Ht NET EIES. ELT EAL TORE EO AE SESS ETE ASE OPO TE REESE A - 


1TFS systems are FCC licensed, low power 
line-of-sight TV broadcaat stetiona that transmit 
exnnidirectional signals a may.smum distance of about 46 
miles. In most casea, ITFS stations ara loeated in large 
metropolitan areaa, benefiting large schools in urban and 
Suburban settings. Small rural sehools near Or adjacent to 
the respective metro area may also benefit by receiving the 
Signa, Mest ITPS systema are one-wa video with the 
Possibility of two-way audio interaction. The audia 
interaction is typically over regelar telephone lines. 


ITFS has inherent advantages and disadvantages over 
other inatructional television dystems. Advantages are that 
four channels are BBUally licensed to one operator. Only 
one antenna is needed by receive site schools to pick up 
Signals for all four channels. Hence, the host site is able 
to broadcast on four different channels simultaneously, 
enabling distant schools to receive « variety of programs. 
Disadvantages center on (1) the limited broadcast range due 
to the low power broadcast, and (2) on the expense of the 
technology. initial eyvipment costs for the broadcast site 
can range from £700,000 on up. Receive aitea will nead to 
Purchase an antenna, down converter, and possibily repeaters 
if they are a long distance from the station. Costs for 
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receive aites Can range anywhere fram $1000 16 $4000) nure 
$f a Fepeater is added, 


I7FH SyStens are operative in many of eur Jarge cities, 
heamples of two Jatge systems are the JaterAct system in 
Houston and the Kegianal Instructional Feleviaion Canaasrywe 
(BITC) In Richardsen, Texas, Roth systems, discugsed if 
mare detail below, are characteriatic of others Jpke then 
4crosa the country, 


The Region FV fducatian fervice Center if Havatan 
SpPerstes the fnterAct Instructional feievision Network, 
Using closed cirevit microwave technology, video and audiv 
gsignala erginate from the InterAct studios. From there, 
they are dispersed via emnidireetional microwave ta 
subscribing receive sites in the seven county Gulf-coast 
areé. Receive sites are equipped with 4 tower, antenna, 
down converter and an audio talk=back converter, The 
receive elassreens are equipped with modified televisian 
Rets and talk-back instruments. Over 310 schuol districts 
subscribe to the network, including several] smal} scheols in 
the erea. Program offerings include seleeted high schae} 
coursed, K=)}2 student enrichaent viewing, staff development, 
and college credit courses. 


The Regional Instevetional Television Cansartiunm is a 
cooperative effort of almoat $0 public and private achoolsa, 
The purpose is to provide high quality instructional 
television to schools and communities in North Texas. 
again, participanta are chiefly large scheels located in the 
Dallas-Fort Worth metroplex, yet neumercus sma}i achools in 
outlying areas are also members, RI?C broadeasts eight 
hours Of instructional programming each school day across 
the Kel2 curriculum. The evening hours are devoted to 
college courses and continuing education. Nost RITC 
programs are one-way videu and one-way audio only. 


Avudio-Graphic Teleconferencing 


Nicromputer networks and electronic mail systems are 
becoming common place in nanny schools, A relatively new 
approach ts microcomputer networking is to intergrate PC's 
with live, telephone interaction. Microcomputers are linked 
via modems over regular telephone lines coupled with an 
audio bridge over a separate set of phone lines. 


Audio-graphie teleconferencing is a PC-based system 
that incorporates a graphics tablet which functions such 
Like an electronic chalkboard. The system requires 
specially designed software. Once on-line with other 
compatible PC's, the system operates on a “common screen” 
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Other screens (Jocatjens) at the same time, The techsal ogy 
is capable of eperating in either » “Preecht* wade oy an — 
“yAteraet” mode, The tescher (of etudents) can prepare 
Pages Priof ta “elas3“ and stare them on dik, ag bag 
jastruction, disk content ean be diateibuted sjectranjcally 
9 each user aimultaneously. Audiexgraphic telecanfer sre ag 
4350 permite res] tise interaetive WFiting and/or annartarion 
on blank or existing sereens, Along with graphics/ariar 
interaction, an aadio Dridge permits iwmediate vuire 
intezyaction petwaen a3) users, 


Costs for audio-graphic teleconferencing include 
equipment charges aa we)l as long-diatance phone service for 
the audio bridge. Hardware, apeasker phones, and aaaacisated 
communications software ean be expected to run batween $9000 
to $11,000. Long distance phone charges will vary between 
geographical regions, but are likely to range between 8,145 
per hour (for Watts line) to &.45 per hour for prime time 
commercial use, 


Audio-Teleconferencing 


The Correspondence study department at the University 
of Nebraska-Lincoln offers several advanced placement and 
dual credit (high school credit and college credit) 
correspondence study courses to rural high schools. The 
Program differs from traditional correspondence study in 
that five times during the semester in which students are 
enrolled in a course, site visits are made by the instructor 
to mest with students and assist them in their coursework, 
In addition, participating students are linked at their 
school by a speaker phone with the at-a-distance instructor 
from the University for scheduled avdio instruction. The 
cost to individual schools is about $220 fer the Rook-up and 
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speaker phone, plus (Re cost ay jong diatance telephone 
Service, The tuRLiGh cOst fog Students enredijay Fos dual 
Cpeget Fa Fa) per secerey hace, 


Of 1985 18 saa}et Heb sake actoalse fA praviding tye 20 Goat 
By edycatians} 


Kecommendatieans te Schee)} Administrators 
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Me live in an 398 Of ever increasing change and 
advancement, Fcheo} aywmingatrators Leday dQ nat heed ta 
becone technological Ssperts. bul there ja wiadom 34 
becoming technojegicai)y astute and aware of curpent and 
emerging teehnalegies® hat will enhance learning 
Opportunitica for sivadehts, School officials must keep 
abreant of what ia haPpening technologically a6 31 relates 
10 applications for atydent instruction 


How do interested sdministrators bring their seheals 
oAxline to distanea Jeafning? The beat apprasch 348 to 
centact othera who have experienced success. Addresses of 
some of the programs Meftioned in this paper are Jisted in 
the Appendix. iftereSzed school officials shovld carefully 
assess needs and resources «= specifically student 
curriculum and ifservic? training seeds, and budget 
capability. Once a d@cisien en a system is made, support 
Should be sought from other achool jeaders, the community, 
and key groups before investing in evpensive rechnglogies, 
it would be wise to c@ntacrt the etate office ef education 
and seek advice from Atate education leaders. Seme states 
have restrictions on telecommunicated instruction, 
especially when in originares from out-of-state. It 18 also 
important to remenber rhe giverse nature of rufa) America 
and of rural and smali Atheols, So one distance iearning 
model or practic@® nec@sfarily “fits all sizes," 

Modification of existing practices or models may be needed 
im Order t9 determine the beat approach to meat Jocal needs, 


Another conSiderarion is the matter of maintenance and 
WaTEanty. Anyone “ho _Pfives 3 car knows that technology 
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Geesaty, aiways work, She Ware LechRelegy you hook Legerthes 
19 Farm a Systom, the ggeates the POBSIPIDITY that Anjage 
Cah GO wienyg, Kho is $95S NO F3e Thi BGS when They haeak? 
Haj Atenance SGFewEAIS ahd equipment warsanties afe 
PWPGELSAL ToRSPTegatsone When SetLPHe up a epEten of 
RUDSERIPIND 18 & PHOgtaM PRoduces, 


Semarks and Conchusion 


PLSSERU Lechalegies which ajiew dive, (weewasy audia andyoy 
video ifleractian between twa Of Wete ehtes siwul taneous) y 
for educational purposes, Yheée have goHhesaldy FRE Ged wy 
Progsans specificalsy benefiting students iA Hubal and sad) 
Scheoja, Another purpase has been to Present addpesses ar 
SvecesSful, on-goiag distant learning PrOojeets thar 
iAterested ¢eadeta can cantact fay adAptiong) gnfarrnatpan, 
AGdiessea ate 114104 in Appendia A. it shauld we under stoad 
that the specific progs ans Gpkevssed hesein ase net 
bRelGsive, 15), many othe; eeebting applicatisas of 
technology are occuring in sma}} and Wuta) schoals s¢ ound 
ThE COURLEY. Appendis B of tny5 Papers PIeseHts Hawes, 
addteasea, sand prref dekeriptiens af many Lejecommuns est pans 
oe IA the UBited States, The List was Fite. publyshed 
A Selecenferencetr The Business Communication Magapine, 
volute DS fhunser 3, hepionber/October J3EC, ft 3a Peprinved 
here with permission, 


The intent at this Paper Has been €% Beiaetly deserife 


AB Sdminiatratora ja yura} and ama}} Stheals atrivye to 
Seliver quality educstien ta thejr atodents, the abstscles 
@f teacher availability, lew siadenr enreliments, and 
geographies) isolation beg for solutions, 2 the past, 
appreaches aucnk as Pairing agreomanta, (faveling teachers, 
cettespondenca study courses, and aches} Sistrier 
COASOlI dation were seen 46 Possible answers, These 
Practi¢es atil} have value; hovever, new <= and in sore 
cases better approaches «= are ney available throvgn 
technolegy. fhe contept ef distance learning is Sweeping 
thie country. among the chief beneficiaries wi]} pe Our 
Hation’s rural and amall schools. TRIS 35 net 19 suggest 
that distance jearAing is an edyeational panseea, Ovaliry 
instruction by a certified teacher in the classroom ia at3}) 
the ideal way to educate Students. Fer in ramote and 
+S5dlated schools where a eertified teacher i5 ser always 
available or in smal} sehee)s where Jinited student 
enrellmenata make Rizing teackers for jew sHeident coevrses 
€Ost prohibitive, instreetian vis distance learning 
technalogies may be the “neat best thing 19 being theze.* 
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Sateijite Pe ahewiestans 
Re TleIN het wot t 
100 East Nees Koad, ougte Ge3 
Mepetes, Jesse Tiss 
Jejephore; (73353 334-5545 


RIt& ag Stegences Raeterejar 

eet Give Seyences Fast 

Oklahons Stare Uapwerairy 
Btgdivartes, Gklahons Fegsg-f3' 
Yejleprernc; (805) oheete gy 


BELG G@hd Se yeszves PepecesFegoeteing Segeice 
w 
$ 


M@eleeetiens) Pectnej ogies 
Wan State orfies ef téucatpes 
750 #ane 500 Seath 

Balt Late Carty, Gray $2553 
Telephone; (803) $33-$573 


Telecommaniestsons PRayect 
FAucatson Bervice Bjarract £303 
west 2023 Indiana 

Epotane, WashingtcH 359034 
vejephene; (3092 4$¢-Feee 


™ Cay ty ee f@ Tetleuvieic 
PworMay Interactive Telewigion 


Tele~Systems Asscigates, jue, 
12998 Singletzree Lene, Evite Dy9 
Ninneapelis, Minhescts 54348 
O22) B29-588} 


Director 

Feoviedge interactive Oistziburien system 
Bt. Peter High Scheot 

Lincoln Brive, Reem 4270 

Ut. Peter, NMinneseta i401, 

(597) 9324239 
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East Central Minnesota Educational Cable Cooperative 
Westview High School 

Braham, Minnesota 55006 

(612) 396-3674 


Carrol Instructional Television Consortium 
206 South School Street 

Lanark, Illinois 61046 

(815) 493-6301 


Trempealeau County Kellog Project 
205 Offeo Road 

P.O. Box 326 

Independence, Wisconsin 54747 
(715) 985-3004 


Communicasting Project 
Woodland Cooperative Center 
N.E. Sth Street 

Staples, Minnesota 56479 
(218) 894-2438 


Morning Sun Community School District 
P.O. Box 129 

Morning Sun, Iowa 52640 

(319) 868-7702 


Instructional Televison Fixed Service (ITEFS) 


Regional Instructional Television 
8221 Towns Street 

Dallas, Texas 75243 

(214) 235-7770 


InterAct Instructional Television Network 
Region IV Education Service Center 

P.O. Box 863 

Houston, Texas 77001 

(713) 462-7708 


Audio-Graphic Teleconferencing 


Tele-Learning Network 

Garfield County School District 
Box 398 

Panquitch, Utah 84759 

(801) 676-8821 
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Tele-Teaching Project 
Mansfield University 
Mansfield, Pennsylvania 16933 
(717) 662-4578 


Interactive Tele-Learning Network 
Delaware-Chenango B.0.C.E.S. 

RD 3, East River Road 

Norwich, New york 13815 

(607) 336-6514 


Optel Communications Inc. 
322 8th Avenue 
New York, New York 10001 
(212) 741-9000 


Audio-Teleconferencing 


Division of Continuing Education 
33rd Holdrege Street 

University of Nebraska-Lincoln 
Lincoln, Nebraska 68583 

(402) 472-1926 
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The followina ]{st of vendors were exhibititors at TeleCon VI, the world's largest 


trade show and conference devoted entirely to teleconferencing, October 27-29, 
1986, Anaheim, California. This list of vendors was published in Teleconference: 
The Business Communication Maaazine , Yol. 5, No. 5, Sept./Oct. [086. Used wi 


permission, 


ASS prondet o wide range of custom tollored 
services for voice, Cote, video fax ond inter: 
national Communications to more thon 750 


1e030d sOteliite Capcity Od 6 Ground net 
work of more than 380 eorth station 
notionwide 


Andy Jocqueling Morsot 
oy 823-8622-{800) For Video 
# 4200, 1202 


Arnerionn Video tohertied riot, utiliz- 
ing over 4 million colicrs of the most 

‘ ‘A yiged production and post pro- 
GUCtION equipment, ensures ot 
ASC, NBC, Showtime Xerox ond Hughes tne 
Quality ond revebility nat comes from 250 
Man years of experience. AVF provides 
backup for everything, tnus ensuring 
retiobitity. 


PC conterencing von 

avarT 

205 N. Maple Onve, Room 524C2 

Basking Ridge NU 07920 

Gory White 

(204) 224-7438 

Booth "Cr 

ATAT will be presenting mei ful ronge of 

PrOoucts ANd sence: mn 

eae ee 
b Commurscotions 

Sian 


AVELEX 


mumcoations ot the Contlerence, or Oy Moll 


Cali for more intormotion. 
ip eB ageg 
Ottawa, Conoco Kv £6 
. Redomis Botros 
443) fod 
BOW: ong Acoumics Con 


ong e1pecty 
conference rooms, voord rooms ond 
Qudittong. 
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PO Box 928 — 


Boos, Colorado & 
dn Coie es 
(303) €£4-3972 

Booth # 700, 801 


Colorodo Video inc. neos eed in 
Sovicer, Colorodo, hos aenpned ond 
monuioctured treeze-trame vicgo com: 
PUENICTUONS BYSIOMNS for Over twenty yeor. The 
company offers O wide voriety of ono- 
1Og/Gigtal units. Reloted te 

POGUCTS INCIUDS S COMDUTer- based imoge 
StOrO9e systern (similar to Of Blectromic side 
file} GAG © iGO Mutipleret used én full: 
ITGRION VICES Ieleconi@rencing jules 


vides COmpotiDilIty betwen NTSC. PAL ond 
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